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Abstract
Background: frequent emergency department (ED) attendance at the end of life disrupts care continuity and contradicts
most patients’ preference for home-based care.
Objective: to examine factors associated with frequent (≥3) end of life ED attendances among older people to identify
opportunities to improve care.
Methods: pooled data from two mortality follow-back surveys in England. Respondents were family members of people aged
≥65 who died four to ten months previously. We used multivariable modified Poisson regression to examine illness, service and
sociodemographic factors associated with ≥3 ED attendances, and directed content analysis to explore free-text responses.
Results: 688 respondents (responses from 42.0%); most were sons/daughters (60.5%). Mean age at death was 85 years.
36.5% had a primary diagnosis of cancer and 16.3% respiratory disease. 80/661 (12.1%) attended ED ≥3 times, accounting
for 43% of all end of life attendances. From the multivariable model, respiratory disease (reference cancer) and ≥2
comorbidities (reference 0) were associated with frequent ED attendance (adjusted prevalence ratio 2.12, 95% CI 1.21–3.71
and 1.81, 1.07–3.06). Those with ≥7 community nursing contacts (reference 0 contacts) were more likely to frequently
attend ED (2.65, 1.49–4.72), whereas those identifying a key health professional were less likely (0.58, 0.37–0.88). Analysis
of free-text found inadequate community support, lack of coordinated care and untimely hospital discharge were key issues.
Conclusions: assigning a key health professional to older people at increased risk of frequent end of life ED attendance, e.g.
those with respiratory disease and/or multiple comorbidities, may reduce ED attendances by improving care coordination.
Keywords
Emergency medicine, Hospitals, Aged, Palliative care, Continuity of patient care
Key points
• 12% of adults aged ≥65 attended the ED ≥3 times in the last 3 months of life, representing 43% of all such ED
attendances.
• Older adults with respiratory disease and/or multiple comorbidities were more likely to attend the ED frequently at end
of life.
• Association between community nursing visits and frequent ED attendance may reflect short task-based visits from mul-
tiple nurses.
• A model of care involving a key health professional to coordinate care may reduce frequent end of life ED attendances.
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Introduction
Most people prefer home-based care and to remain close to
their family at the end of life [1]. Yet, emergency depart-
ment (ED) attendance is common in the months before
death [2]. Although often an appropriate response to an
exacerbation or crisis, ED attendances disrupt continuity of
care and can be burdensome, especially for older people
with deteriorating health [3]. Frequent attendances to the
ED may suggest that community services are unable to
respond to increasing needs in a timely manner [4].
Globally, emergency services remain stretched [4].
Population growth and ageing will further exacerbate this in
future decades. Deaths are expected to rise 27% by 2040 in
England and Wales, with 90% of deaths anticipated in those
aged ≥65 years [5]. Recent trends show a rise in the mean
number of acute hospital admissions by people in the last
year of life in England, most of which occur via the ED
[6]. If these trends continue this would equate to an add-
itional 1.3 million admissions per annum by 2041 [7].
Older people nearing the end of life represent an espe-
cially vulnerable group. The prevalence of multiple co-
existing illnesses and frailty increases with age [8] and there
is an increased risk of social isolation and loneliness [9]. A
national review of choice in end of life care in England
identified that older people with advanced disease have
poorer access to the care services they require.
Understanding the factors associated with frequent ED
attendances by older people towards the end of life can
help identify areas for improvement in care provision. A
recent systematic review found that men, those living in a
rural area, of non-white ethnicity and those with non-
cancer conditions were more likely to attend the ED during
the last year of life; people receiving community palliative
care or hospice care were less like to attend [10]. The
insights of older people and their family are essential for
understanding the complex issue of frequent ED attend-
ance, and yet there is limited patient or carer-reported evi-
dence on this issue [11].
We aimed to (i) describe patterns of ED attendance by
older people in the last 3 months of life; (ii) examine factors
associated with frequent ED attendances, and (iii) explore
the circumstances of such attendances, to develop a con-
ceptual model for policy and practice.
Methods
Study design
Pooled data from two mortality follow-back postal surveys:
the International Access Rights and Empowerment (IARE)
study (2012) [12] and OPTCare Elderly study (2014) [13].
Both surveys were adapted from the QUALYCARE survey
[14] to ensure relevance to older people including those with
non-cancer conditions. Both studies surveyed the next of
kin of people who had died four to ten months previously.
The surveys used a combination of closed and open
questions about the decedents’ last three months of life,
including validated measures of health service use (client ser-
vice receipt inventory) [15] and quality of life (EQ5D) [16].
The design of this study involved quantitative analysis of
the pooled survey data to identify factors associated with
frequent ED attendance, with exploration of these findings
in the free-text comments. Analysis and development of
our conceptual model was underpinned by theoretical
understanding from Gomes and Higginson’s model of place
of care at the end of life [17] and Andersen’s behavioural
model of health service utilisation [18].
Ethical approvals were granted (IARE study: 12/L0/0044;
OPTCare Elderly: 12/LO/1367). We followed STROBE
reporting guidelines.
Participants and setting
The pooled sample included decedents aged ≥65 with
advanced disease (such as cancer, dementia, heart failure;
excluding accidental/sudden deaths) and receiving varying
levels of palliative care prior to death in South England. In
the IARE study, decedents were identified from hospital
records and survey invitations sent to next of kin by clini-
cians. In OPTCare Elderly, decedents were identified from
death registration records, and invitations sent by officials.
The studies were set in rural and urban areas of South
England (Appendix 1, available in Age and Ageing online.).
For analysis of free-text responses, we purposively
sampled decedents who visited the ED frequently during
the last three months of life.
Data sources and variables
Data were reported by the family member of the decedent,
apart from age, gender, primary diagnosis and comorbid-
ities, which we obtained from official death registration or
hospital records. Our primary outcome was frequent ED
attendance in the last three months of life, defined as ≥3
attendances [19]. We selected explanatory variables based
on findings from a systematic review and existing models
of end of life health service use [10, 17, 20]. These were: (i)
sociodemographic (age, gender, marital status, living alone,
financial situation and education); (ii) illness (primary diag-
nosis, comorbidities (count of Charlson conditions [21]
additional to primary diagnosis), pain and depression in last
three months (EQ5D)); and (iii) service factors (general
practitioner visits, community nursing, community palliative
care, presence of a key worker involvement, discussion
regarding preference for end of life care, spending time in a
care home, number of informal carers and informal care
hours).
Open questions invited further comments on the care
received, for example ‘Please feel free to comment on any aspect of
the care at home.’ The final question read ‘If there is anything else
you would like to tell us about any aspect of the care received, or care
you would have liked to receive please use the blank space below.’
A. E. Bone et al.
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Data analysis
Quantitative analysis
We performed all statistical analysis in Stata SE version 14
(Statistical Software: Release 14. College Station, TX:
StataCorp LP). We imputed missing data where respondents
indicated that a service was used but not how many times,
using median number of contacts. All other variables were
analysed as completed cases where missing data was <15%.
Explanatory variables with high or moderate strength of
evidence of an association with end of life ED attendances
from a systematic review [10], or with a bivariate association
with the primary outcome at P < 0.2 were considered for
inclusion in the multivariable regression model. We used
multivariable modified Poisson regression analysis with
robust error variance [22] to estimate the adjusted preva-
lence ratio for multiple ED attendance in the last three
months of life. We forced age, gender and study in the mod-
el as these variables were identified as potential confounders.
We employed manual backward selection, informed by the
Wald statistic, to determine the variables that would remain
in the final parsimonious model.
We explored the impact of missing data on the findings
using sensitivity analyses. We conducted subgroup analysis
to investigate the impact of including decedents who spent
≥90% (81 days) of the last three months in hospital.
Analysis of free-text responses
We employed a directed content analysis approach, which
uses existing literature and theory to inform data coding
[23]. We used the findings from the quantitative analysis
and theoretical understandings on health services utilisation
towards the end of life [17, 18] to inform the initial coding.
We were attentive to divergent or emergent concepts evi-
dent in the text.
Data integration
We integrated quantitative and free-text findings using a vis-
ual conceptual model of factors associated with ED attend-
ance towards the end of life, based on an adapted model of
place of care at the end of life [17].
Results
The pooled dataset included 688 responses (IARE study n =
245; OPTCare Elderly n = 443), with responses from 42.0%.
Mean age at death was 84.7 years (range 65–104) (Table 1).
Most decedents were female (n = 395, 57.4%) and White
(n = 631, 95.3%). 262 (38.6%) lived alone and 230 (33.4%)
spent time in a care home. 251 decedents had primary diag-
nosis of cancer (36.5%), 180 circulatory disease (26.2%) and
112 respiratory disease (16.3%). Most respondents were
sons/daughters (n = 416, 61.1%) or the spouse/partner of
the deceased (n = 150, 22.0%). Respondents’ mean age was
62.1 years (range 30–92 years); 66.8% were female.
Patterns of ED attendance in the last three months
of life
661 (96.1%) respondents provided information about the ED
attendance of the decedent. 55.5% had ≥1 ED attendances in
the last three months of life (range 0–10) (Appendix 2, avail-
able in Age and Ageing online.). Eighty (12.1%) attended the
ED ≥ 3 times in the last three months of life, accounting for
43% of all participants’ end of life ED attendances.
Factors associated with frequent end of life ED
attendance
Table 2 reports the findings from the multivariable analysis.
In an adjusted model, those with respiratory disease were
more likely to have frequent ED attendances compared to
those with cancer (adjusted prevalence ratio (aPR) 2.12,
95% CI 1.21–3.71). Older adults with two or more
comorbidities were also more likely to have frequent ED
attendances compared to those with zero comorbidities
(aPR 1.81, 95% CI 1.07–3.06). We found a strong positive
association between community nursing contacts and fre-
quent ED attendance, with a dose response (1–6 contacts
aPR 1.90, 95% CI 1.14–3.17; ≥7 contacts aPR 2.65 95%
CI 1.49–4.72, reference group zero contacts). Those who
identified having a ‘key health professional he/she could
rely on to get things done’ had reduced risk of frequent end
of life ED attendances (aPR 0.58, 95% CI 0.37–0.88). We
found no association with spending time in a care home
(aPR 0.97, 95% CI 0.54–1.76), or discussing preferences
about place of care at end of life (aPR 1.19, 95% CI
0.75–1.90).
Sensitivity analyses exploring the effect of imputed
values demonstrated consistent findings as did subgroup
analysis of those who spent ≥90% of the last three months
in hospital (Appendix 3, available in Age and Ageing online.).
Family members’ own words
From the 80 bereaved family members whose relative had
frequent end of life ED attendances, 47 (59%) provided
free-text comments. We identified four key themes influen-
cing older adults’ frequent end of life ED attendance
(Appendix 4, available in Age and Ageing online.):
• Community services’ responsiveness to changing
needs, encompassing family members’ role as patient
advocate to access services, and ED as a cry for help:
ID10155 ‘At the second ambulance visit, I made him go to hospital,
even though he did not want to. That is finally when I got help’.
• Involvement of multiple health professionals with
poor coordination leading to confusion and mistakes,
ID200028 ‘too many people spending too little time…meant that
things got missed/forgotten – such as Mum’s medication!!’
• Untimely and unprepared discharge from hospital
resulting in readmission. ID800573 ‘I was given very little
notice about his discharge. A Doctor told him he could be dis-
charged when he was clearly not well enough to go home.’
Patterns of end of life emergency department attendance
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Table 1. Characteristics of decedents by study setting
Characteristic South Coast (N = 443) London (N = 245) Overall (N = 688)
n Column % n Column % n Column %
Age in years
Mean (SD) 87.4 (6.4) 79.7 (8.3) 84.7 (8.0)
Median (Range) 88 (75–104) 79 (65–101) 85 (65–104)
Gender
Male 181 40.9 112 45.7 293 42.6
Female 262 59.1 133 54.3 395 57.4
Ethnicity
White 425 99.3 206 84.1 631 95.3
Black African/Caribbean 0 0 18 7.4 18 2.7
Asian 0 0 5 2.0 5 0.8
Other 3 0.7 5 2.0 8 1.2
Income
Living comfortably 210 49.8 117 48.6 327 49.3
Doing alright 141 33.4 95 39.4 236 35.6
Just getting by, or finding it quite/very difficult 71 16.8 29 12.0 100 15.1
Primary diagnosis
Cancer 105 23.1 146 59.6 251 36.5
Ischaemic heart disease 69 15.6 7 2.9 76 11.1
Cerebrovascular 23 5.2 10 4.1 33 4.8
Other circulatory 52 11.7 19 7.8 71 10.3
Respiratory 90 20.3 22 9.0 112 16.3
Dementia 67 15.1 15 6.1 82 11.9
Frailty 21 4.7 2 0.8 23 3.3
Other 16 3.6 24 9.8 40 5.8
Comorbidities Count (Charlson conditions)
0 265 59.8 100 40.8 365 53.1
1 142 32.1 85 34.7 227 33.0
2 29 6.6 41 16.7 70 10.2
≥3 7 1.6 19 7.8 26 3.8
Marital status
Married 115 29.1 114 48.5 229 36.4
Not married (single/divorced/widowed) 280 70.9 121 51.5 401 63.7
Living status
Lived alone 185 42.2 77 32.0 262 38.6
Lived with others 253 57.8 164 68.1 417 61.4
Spent time in a care home
Yes 200 45.2 30 12.2 230 33.4
No 243 54.9 215 87.8 458 66.6
General Practitioner visits
0–1 73 19.6 59 25.1 132 21.7
2–3 119 31.9 111 47.2 230 37.8
≥4 181 48.5 65 27.7 246 40.5
Community nurse visits
0 181 41.9 118 48.6 299 44.3
1–6 180 41.7 85 35.0 265 39.3
≥7 71 16.4 40 16.5 111 16.4
Key health professional to rely on
Yes 214 53.0 131 58.5 345 54.9
No/don’t know 190 47.0 93 41.5 283 45.1
Discussed end of life preferences
Yes 101 23.2 78 33.1 179 26.7
No/don’t know 334 76.8 158 67.0 492 73.3
Place of death
Own home 112 25.3 51 20.9 163 23.7
Home of friend/relative 8 1.8 5 2.1 13 1.9
Hospice 23 5.2 21 8.6 44 6.4
Hospital 162 36.6 151 61.9 313 45.6
Care home 138 31.5 16 6.6 154 22.4
Area
City 220 49.7 245 100 465 67.6
Rural/urban 223 50.3 0 0 223 32.4
A. E. Bone et al.
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• Feeling unsafe and lacking confidence in care and
support in the community as a reason for seeking care
from the hospital, ID10037 ‘The family did not feel well sup-
ported by the medical/palliative teams whilst patient was ill at
home. Medication regime was complex and patient lost confidence in
administering drugs at correct time.’
Discussion
In this study of 661 decedents aged ≥65 years, 12.1% had
≥3 ED attendances in the last three months of life, account-
ing for 43% of all such attendances. Illness or need factors
were important influences of ED attendance (Figure 1).
Those with a primary diagnosis of respiratory disease, and
with multiple comorbidities were more likely to have frequent
end of life ED attendances. Key opportunities are to
improve the management of care for individuals living with
multiple conditions and unstable symptoms, notably breath-
lessness. There are examples of interventions to support
complex and refractory symptoms for those towards the end
of life [24]. Understanding how these can be applied to the
older population living at home or in care homes is an
important and emerging area for policy, given that over two-
thirds of all deaths could occur in these settings by 2040 [5].
Service or enabling factors are important to understand
as they are most amenable to change [18]. Continuity of care
across settings and multiple providers of care for those with
multiple conditions, is important to prevent unnecessary
repeat attendances. We found that greater contacts with
community nursing was associated with higher likelihood of
frequent ED attendances. The free-text comments were illu-
minating, revealing that having many health professionals
caused confusion with detrimental effects on care quality.
This suggests that increasing the number of short, task-
focused visits by community health professionals will not
necessarily provide the support required for the person to
remain at home. Instead, our findings suggest that older
people approaching the end of life would be supported by a
key health professional who assesses, coordinates and pro-
vides holistic care within a multidisciplinary team [25]. More
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Table 2. Multivariable analysis using modified Poisson regression to examine the association between sociodemographic, ill-
ness and service factors and the outcome ≥3 ED attendances in the last 3 months of life
Unadjusted estimates Adjusted estimates*
Explanatory variables Prevalence ratio 95% CI Prevalence ratio 95% CI
Sociodemographic variables
Gender
Male (ref)
Female 0.85 0.56–1.28 1.02 0.66–1.59
Age
Age in years (continuous, all >65 years) 0.97 0.94–0.99 0.97 0.95–1.01
Illness variables
Diagnosis
Cancer (ref)
Circulatory 0.62 0.35–1.10 1.09 0.56–2.09
Respiratory 1.25 0.75–2.09 2.12 1.21–3.71
Other 0.61 0.33–1.15 1.22 0.61–2.45
Number of Charlson co-morbidity conditions
0 (ref)
1 1.22 0.74–2.02 1.14 0.68–1.91
≥2 2.84 1.76–4.58 1.81 1.07–3.06
Service variables
Spent time in care home
No (ref)
Yes 0.62 0.38–1.01 0.97 0.54–1.76
Community nurse visits
0 visits (ref)
1–6 visits 1.79 1.09–2.95 1.90 1.14–3.17
≥7 visits 2.45 1.42–4.25 2.65 1.49–4.72
Key health professional to rely on?
No/Don’t know (ref)
Yes 0.65 0.42–1.00 0.58 0.37–0.88
Preferences discussed with health professional
No/ Don’t know (ref)
Yes 1.46 0.96–2.25 1.19 0.75–1.90
PR = prevalence ratio; CI = confidence interval; ref = reference or baseline group; bold font represents significant association where alpha <0.05 *model adjusted
for all variables in the model and adjusted for study.
Patterns of end of life emergency department attendance
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broadly, research exploring the effectiveness of key workers
has been mixed [26, 27], although interpreting such findings
is challenging due to study heterogeneity and varying ter-
minology (e.g. case manager; care coordinator). Whilst we
present new and encouraging data to support the value of
key worker involvement in the care of this population, spe-
cific models of care incorporating a key worker for older
people towards the end of life require further testing.
Untimely discharge from hospital and inadequate consult-
ation with family members precipitated readmission via the ED.
Overburdened hospitals face pressure to discharge patients
early, and possibly without adequate support in the community
to prevent readmission. Consistent with previous studies of
cancer patients [28], the free-text responses also showed that
ED attendance may be influenced by family member’s confi-
dence in the competence of health professionals and feeling
safe. Services need to prioritise vulnerable patient groups such
as older people with multiple comorbidities, and socially isolated
without a person to advocate for them.
This study builds evidence on factors that influence fre-
quent end of life ED attendance. Inclusion of family mem-
bers reporting on an older person’s last months of life, is
little considered in the literature [11]. Integrating findings
from open and closed survey responses allowed for a richer
understanding of frequent ED attendances towards the end
of life. Responses from 42%, while typical for postal
bereavement surveys, introduces a potential response bias.
Given the deaths occurred four to ten months prior to sur-
vey completion, there is also potential for recall bias.
However, agreement between proxies and patients at the
end of life has shown to be reasonable for objective mea-
sures, such as service use [29]. From these data, we were
unable to determine whether ED attendances were
appropriate or avoidable. The cross-sectional study design
means that cause and effect cannot be determined; a pro-
spective examination of these associations is required. As
this was a secondary analysis, we were limited by the data
previously collected. The OPTCare Elderly study had a
greater number of responses, and in our pooled sample
cancer was slightly overrepresented and dementia underre-
presented compared to national figures [30], thereby limit-
ing generalisability. For the free-text analysis, our purposive
sampling approach meant we only considered the experi-
ences of those who had frequent end of life ED visits.
Conclusion
A model of care involving a key health professional respon-
sible for communicating with the older person and family
and co-ordinating care may reduce ED attendance towards
the end of life, particularly for those with multi-morbidity
and/or respiratory disease. There is an imperative to evaluate
service models of care for older people with multi-morbidity
and non-cancer conditions living in the community to
improve care towards the end of life for older people.
Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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BuildCARE (Building Capacity, Access, Rights and
Empowerment) is an international research programme
that aims to create a ‘sea change’ in the way palliative and
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
Environment factorsIllness/ need factors Individual factors
Demographic/ predisposing
factors
Malec ↑
Non-white ethnicity c ↑
Older age (all >65)c ↓
Personal factors
Lack of confidence in
community services and
feeling unsafeb ↑
End of life
emergency
department
attendance
Health care input/ enabling factors
Key health professionala ↓
Lack of timely support from General
Practitioner and community nursingb ↑
Multiple different providers of community
carea,b ↑
Untimely and unprepared discharge from
hospitalb ↑
Care home resident a,c -
Rural areac ↑
Palliative carec ↓
↑↓
Social support
Informal carer as advocate for the
older personb
Respiratory diseasea ↑
Multiple co-morbiditiesa ↑
Uncontrolled painb ↑
Other non-cancer
conditionsc ↑
Figure 1. Explanatory model for older people’s ED attendance towards the end of life. a. Factors associated with frequent end
of life ED attendance from quantitative findings; b. Factors identified as influences of frequent end of life ED attendance from
the free-text responses; c. Factors associated with ED attendance in the last year of life (high or moderate strength evidence)
from recent systematic review [10]. ↑ Evidence that factor increases ED attendance; ↓ Evidence that factor decreases ED attend-
ance; - no evidence of effect.
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